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Pulmonary tumor thrombotic microangiopathy is a rare entity, often diagnosed postmortem. We describe a patient with

signs and symptoms of pulmonary hypertension secondary to metastatic cholangiocarcinoma with invasion of the

myocardium and pulmonary vasculature, and highlight the diagnostic challenges and therapeutic limitations of this

disease. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2021;3:1029–31) © 2021 The Authors. Published

by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY

license (http://creativecommons.org/licenses/by/4.0/).
A 64-year-old man presented with 6 months’ history of progressive fatigue, dyspnea, and exercise intol-
erance. The patient had a past medical history of obesity, obstructive sleep apnea, hypertension,
hyperlipidemia, and type 2 diabetes.

On examination, oxygen saturation was 91% while using 2 l of oxygen by nasal cannula. On cardiac exam,
there was a pronounced P2 component without right ventricular heave. Pulmonary exam was normal. Jugular
venous pressure was elevated to 10 cm of water, and trace bilateral lower extremity edema was present.

Transthoracic echocardiogram (Video 1) was suggestive of pulmonary hypertension, with a severely dilated
right ventricle and estimated right ventricular systolic pressure of >70 mm Hg. On laboratory evaluation, there
was a normal troponin-T, elevated N-terminal pro–B-type natriuretic peptide of 1,682 pg/ml, modest liver
chemistry elevations, and a D-dimer of 2,503 ng/ml. A broad panel of rheumatologic autoantibodies and a
SARS-CoV-19 test were negative. Computed tomography pulmonary angiography demonstrated mediastinal
and retroperitoneal lymphadenopathy without pulmonary embolism. A ventilation/perfusion scan was read as
intermediate-to-high probability for chronic thromboembolic disease.

Right heart catheterization was consistent with severe pre-capillary pulmonary hypertension (right atrial
pressure 5 mm Hg, pulmonary artery systolic pressure 71 mm Hg, pulmonary artery diastolic pressure
24 mm Hg, mean pulmonary artery pressure 42 mm Hg, pulmonary capillary wedge pressure 7 mm Hg, cardiac
index 1.8 l/min/m2 by thermodilution, pulmonary vascular resistance 653 dyne $ s $ cm5). Left heart cathe-
terization demonstrated a 30% stenosis in the right coronary artery and a 60% stenosis in the mid-left anterior
descending coronary artery. Pulmonary arteriogram was planned, but the patient had a cardiac arrest before it
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could be performed; resuscitative measures were unsuccessful. Telemetry tracings demonstrated
junctional escape rhythm that devolved into pulseless electrical activity.

Autopsy revealed metastatic intrahepatic cholangiocarcinoma with extensive tumor invasion of the
cardiac and pulmonary vasculature and interstitium (Figure 1). These findings were consistent with
pulmonary tumor thrombotic microangiopathy (PTTM), a universally fatal condition in which pul-
monary arterial hypertension develops secondary to tumor microemboli.
DISCUSSION

Our case is only the third documented instance of PTTM occurring secondary to cholangiocarcinoma (1). The
most commonly implicated malignancies in PTTM are gastric (59%), breast (10%), and lung (6%) (1,2).

PTTM develops as a result of nonocclusive tumor microemboli in the pulmonary vasculature, leading to
endothelial damage, activation of the coagulation cascade, and release of growth factors and cytokines that
result in obliterative intimal proliferation and ultimately pulmonary hypertension (1,2). Antemortem diagnosis
is challenging and uncommon, but may be made by cytological analysis of the aspirate from a wedged pul-
monary artery catheter (2). Mean survival time is <6 months from symptom onset (1). However, emerging
evidence suggests pulmonary hypertension resulting from PTTM may be improved by the platelet-derived
growth factor receptor tyrosine kinase inhibitor imatinib (2).
E 1 Pulmonary Vasculature Invasion by Intrahepatic Cholangiocarcinoma

of lung, with tumor cells in veins and lymphatic vessels (arrows).
ACKNOWLEDGMENTS The authors thank Drs. Kimberly Kado, Maria Teresa Eyzaguirre Pellon, and Knarik
Arkun of the Tufts Medical Center Pathology Department for their contribution of the histological images.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr. James E. Udelson, Division of Cardiology and The CardioVascular
Center, Tufts Medical Center, Box 70, 800 Washington Street, Boston, Massachusetts 02111-1526, USA. E-mail:
JUdelson@tuftsmedicalcenter.org. Twitter: @BSchwartz_MD.

mailto:JUdelson@tuftsmedicalcenter.org
https://twitter.com/BSchwartz_MD


J A C C : C A S E R E P O R T S , V O L . 3 , N O . 7 , 2 0 2 1 Schwartz et al.
J U L Y 2 0 2 1 : 1 0 2 9 – 3 1 PTTM as a Cause of Pulmonary Hypertension

1031
R EF E RENCE S
1. Godbole RH, Saggar R, Kamangar N. Pulmonary
tumor thrombotic microangiopathy: a systematic
review. Pulm Circ 2019;9:2045894019851000.

2. D’Silva K, Vaidya A, Smithy JW, Anderson WJ,
Cockrill B. A rapid change in pressure. N Engl J
Med 2020;382:e8.
KEY WORDS chronic thromboembolic
pulmonary hypertension, CTEPH, PTTM,
pulmonary hypertension, pulmonary tumor
thrombotic microangiopathy
APPENDIX For a supplemental video,
please see the online version of this paper.

http://refhub.elsevier.com/S2666-0849(21)00340-5/sref1
http://refhub.elsevier.com/S2666-0849(21)00340-5/sref1
http://refhub.elsevier.com/S2666-0849(21)00340-5/sref1
http://refhub.elsevier.com/S2666-0849(21)00340-5/sref2
http://refhub.elsevier.com/S2666-0849(21)00340-5/sref2
http://refhub.elsevier.com/S2666-0849(21)00340-5/sref2

	Pulmonary Tumor Thrombotic Microangiopathy as a Cause of Pulmonary Hypertension
	Discussion
	Acknowledgments
	Funding Support and Author Disclosures
	References


